o4-8 Mr. G. A. Jv. Marshall on 

one 1\ aijanicr, two J. (iclia, tliree male 
//. one I\ tropicalis, two 1\ 

hrcisuJas, two P. chmodocus^ one P. 
and two P, forcsian. He ate every one 
without the least hesitation, and evidently 
appreciated them, as he would follow me 
about, waitinj^ lor more. 

April 1. Gave ground horn-bill one A, peiriva, two 
A. roJnra, one P. hrasidas, one male IT. 
misipimSy and one P. cschria, all of which 
he ate readily. 

[It has already been pointed out that the acceptance of 
insects by insectivorous animals in ca])tivity is no proof 
of their normal likes or dislikes in a wild state. Such 
acceptance only proves what their action would be when 
they had been, from some excei)tional cause, kept without 
their normal food in its usual quantity and variety. Hence 
the fact that the Acra^as were devoured is no evidence 
that they are normally eaten except in a time of unusual 
hunger. On the other hand, the rejection of two L. cliry- 
sijypits.ixiidv three Acra^as had been readily eaten, indicates 
that the former butterfly is decidedly distasteful to this 
species of bird. It must be remembered that five Acrieas 
were freely eaten on the next occasion. A comparison 
with the experiments on Mantides is interesting.—E. B. P.] 

11. The InsecT’Food of wild South African Birds. 
(G. A. K. M.) 

[Even more important than the results of experiments 
are the observations made and collected by Mr. ]\larshall 
upon the contents of the stomachs of birds, and the record 
of actual attacks made by birds upon inseets, whicli have 
been witnessed in the field. The contents of birds are 
clearly shown in the two following tables, A and B, which 
are printed just as I received them from Mr. Marshall, 
except that I have added a brief description of the general 
appearance of those insects which seemed to require it. 
Mr. Marshall had only sup])lied such a description in three 
or four cases. In futui’c records of this kind it will be 
advisable for the observer on the spot to su])j)ly such 
notes, together with a brief account of the habits, in¬ 
asmuch as conspicuousness or concealment depend upon 
these quite as much as upon colour and pattern.—E. B. P.] 
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Table A .—Contents of hircls^ prohaUy 1898, unless otlicrivisc 
steded, and Salishury when no other loecdity is mentioned. 


birps. 

INSERTS, ETC. 

GENERAL APPEARANCE OF INSECTS. 

Macronyx caifcnsls. 

COLEOPTERA, GlcOUUS SJ>., 
Eremnus sp., Syagnis 
punctkollis^ Lefev., 

Symp kz iorrh yneJm^ sp. 

Ayagrus,^ a shining black, 
medium-sized Phytophagous 
beetle {Eimiolpidx). All 
others are weevils, and pro- 
, bably all with cryptic 
' colouring. 

Irvisor crythrorrhyn- 
chus. 

\ 

IlOMOPTERA, Pyvops S]). 
CoLEOPTEPcA, Pl<(typri<( 
masliuna, Anthaxin 

sp. 

' Pyvops, at rest are red-brown 
or greyish insects. Platypria, 
tawny with brown sjiots, 
very spinous {Jlispidx). 
Anthaxia, small green or 
coppery Buprestid. 

Coracias garrnla. 

CoLEoPTERA, Gyninoplcunts 
/((stiditus, Har. 

Large, sooty-black, smooth ! 
Scarabcid. 

C. cemdata. 

Crabs. 

CoLEOPTERA, Agvilus sp., 
Anthia pacliyoma (!). 

Agvilus, small Biiprestids, 
colour varies. Anthia, huge 
black Carabid with very 
jiowerful mandibles. 

G. spatulata. 

Dipt ERA, fly-maggots from 
carrion. 


G. oUvacekeps. 

\ 

0 iiTii OPTERA, Ph ymatcus 
morhiUosus, L. (a large 
evil-smelling bright-green 
locust ^Yith jmrple and 
crimson hind-wings). 

Very conspicuous, with red 
thorax and head ; legs red 
and yellow. 

Mel ittoph agus C o leo p r E it a , On th opha g i 

pusillus. sp. 

Genus of Scarahxidx, varying 
much in size: metallic or 
black. 

Merops natalensis. Colehptera, Mylahvis 

oeidata, Tliuiib. (!). 

CliaracteristicCantharid,apose- 
matic, orange and black 
colours. 

Gucnlits gnlaris. 

CoLEOPTERA, Kyasshi ins 

1 ugnhris, Sphenopteva 

disji (n da^ Hoplo n yx s]). 

Nyassinius, small red-brown, 
rough Cetoniid, probably 
cryptic. Sjdienoptera, dark 
metallic, copj)ery, mocierate- 
sized Bui^restid. Hoplonyx, 
medium-sized, black often 
polished, lleteromera {Tone- 
hrionidx). 

Aslitrinula 

•niomgrammka. 

Orthoptera, Ghnia waliP 
hergi. Centipedes. 

Glonia is a fine Locustid living 
among the leaves of trees. 

It is certainly procryptic. 

Falco suhhutco. 

COLEOPTERA, Peutodon 
nirens, Bunn., Onitis 
((lexis, Anomnhi sj). 

Pentodon, large black Dynastid. 
Oiiitis, medium-sized Scar- 
abeid, elytra and legs, 
brown ; thora:^ iridescent 
green. Anomala, pale yellow 
brown, or metallic Putclidx; 
moderate-sized beetles. 
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Carh neis 
rtipiatloidefi. 

C. naunianni. 


C. (unurenfilfi. 
JIubo i}i((C)dasi(,s, 


Jlcrodias lueidns. 


Ctconia idtdhnii. 


Xi(uiii}(t vorotinfK, 

Shot hy C. V. M. 
Swyiniertoii at 
Mazoo, Maslioiia- 
latul, ‘KiOo ft. 


, Merops nutith’nsis, 
' Sei)teinber lyOl. 


Mr. G. A. K. Marshall on 
Table A. — {ivniimtcd.) 

INSECTS, ETC. j GENERAL APPEARANCE OF INSKi-'TS. 

1 _ 

f'EXTITEDES. 


Cl)LEOPTEiiA, Jlcteronifchus 
licas, Ivliig., Centipedes. 
APlACHNIDs, Sidpupu 'uutr- 
sJiffUi, Boc. 


CoLEOPTERA, IlipUd icUSj 

_ 

COLEO P'l'E Pv A, llcspcro’ 
idtuniis aminiSy white, 

Dragoii-llies and aquatic 
Ilemiptera. 

CoLEOPTERA, I*sammodes 
Teutricosus, Fiihr., ]\ 

scidn'utus, (iersl., Pohi- 
bin UK soiiisutnrKtK, 
('Inl., Plc'^iu 'KlK/'s/fKllij 
Per., Seon'lcs, .s|l 
IIymenoptera, Ants of 
tlie genus Curchfra. 


('oleoptera, ‘2 J^siJoptcra 
chak’ophoroidcs^ Per., 1 
/i ipporh in ns holiPinnu i /, 
Palir., 1 Phnutasis 
IfiijKntrfi^ Oiici ., 1 Mnero- 
conut KUrcovUlosa , Mash. 

Tliesc five s])eciinens wen* 
taken from the erop, 
Decenil)er 25, 1898, by 
Guy A. K. -Marsliall. 
'they are now in tlie 
lfo]H> Collection, Oxford, 
and are extraordinarily 
perfect, retaining the l(>gs 
and in some case.s the 
antennae 

1 n: PI DO PTE R A II El' E ROC E R A , 

the Satnrniidiu Pseud- 
Kpheluf (tpollinaris and 
Ciriua siniiUs. 


lleterontjchns^ smallish black, 
rather shining Dynastid. 
Sidini'ja is red-brown, distal 
part of 4th leg black, broad 
median black laud on 
abdomen which i.s clothed at 
sides with yellowish-wliite 
hairs. It runs very swiftly | 
and its habits are strongly i 
proeryidic. 

]\Ioderate*sized, oval, polished 
dark-brown Diftisvidiv. 

A large red-brown Cerainbycid : 
procryptic. 


Psauinwdes, }>oth species are 
large dull-l)rown Tenebrionid 
11 id e rom e ra. Po iyh irn i a , 

moderate-sized, black Car- 
abid with white markings, 
Piexla^ a Cara bid suj)er- 
ficially similar to last. 
Sea ritesf shining black Car- 
abids of variable .size ; large 
mandibles. 

Psiluptct'K, largish iridescent 
bright-green Buprestids. 
Meierocoiiia, a small golden- 
green iridescent Phytoplia- 
gous beetle. J/ipporh inns^ 
a large brown rough cryptic 
weevil. Phnutasis, a large 
Longicorn generally similar 
to the above, and probably 
mimetic of certain very hard 
(Jurcidionidir. 


The moths both conspicuous, 
slow, day-ll^’ing, and pro- 
baldy distasteful species. 
Pseudaphelia, is large semi¬ 
transparent, whitish with 
black markings ; Cirina is 
.still larger and dull pink. 
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Table B.— Inscets, etc., in stomachs ofhinls {ijrahahly 1898), 

Salishury. 


COLEOPTERA. 

BT RDS. 

Polycleis (decants (largish weevil, 
varying much in colour, but 
always with more or less of 
a pattern). 

Oriolus notatiis, Coracias caudata, Halcyon 
pidlidivcntris. 

\ 

T'rochalus sp. (small rounded 
often polished black-brown 
or greenish Lamellicorns; 
probably mimics of Galcrii’ 
cidee, Clmjsomelidx, and 
Coccindlidee). 

Ilradyornis inariqucnsis, FfinyiUaria taha- 
pisi. 

1 

Cassida {Aspuloviorpha) punc¬ 
tata, F. (medium size, 
abundantly black-spotted, 
colour probably reddish- 
brown when fresh). 

B. mariquensis, Irrisor erytln'orrhynchufi, ‘ 
Campothera hennetti. 

\ 

Aleides lisemopterus, Boh. 
(smallish weevil with red- 
brown white-spotted elytra 
and black thorax and head). 

Prionops tahtcoma. 

Oosomuss\i. (an entirely black, 
arboreal or subcortical i 
weevil). 

Graucalusp)Cctoralis, Upupa africana, Irrisor 
erythrorrliynchns, Campotliera lennetti. 

j 

, Zophosis sp. (black quiuk- 
ruuning lleteromeran). 

Gcocieli la Iitsitsirupa . 

Onthophagus gazella (smallish 
Scarabcuid with brown elytra 
and iridescent dark-green 
thorax and head). 

Caprimnhjus rujigena, Falco snhbuteo (in 
large numbers). 

OTHER INSECTS, ETC, 


Pentatomid bugs. 

Geockhla litsitsirupa, Laniarkis guttatus, 
In'isor crythrorrhynckus, Oerchneis amur- 
ensis, Coceystes glandarms. 

Reduviid bugs. 

Macronyx capensis, PJimopomastus cyano- 
mclas. f 

Ant-lion larvt^e. 

Tliamnolaca cinnamomeiventris. 

Ants. 

Bradyornis mariqueusis, Pratincola. torquata, 
Monticola angolensis, Saxicola pileata, \ 
Bitchanga assimilis, Thamnolxa einna- 
momciventris, Grateropiis IcirMi, Loplw- \ 
ceros leucomelas, Campotliera hennetti, j 
Crceopsis egregia. 
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Mr. G. A. K. ^larshall o?? 

Tapj.k B. — ((vntinncfh) 


OTHER INSECTS, ETC. | BIRD.S. 


Other Ilymcnoptera. 

Rliinopomastus cyanomdafi, and all four 
: specie.s of hee-catcrs. 

Hairy caterpillar.s. 

Oriolus liirvntns, and all the cuckoos. 

Millepedes. 

Titrdits Vdionyanus. 

Scorpions. 

Coracias oHvaceiccps, Verduicifi riiincoloide.% 
Astarinula monocframmica (apparently 
favourite food with this species). 

VERTEBRATES. 


Lizards. 

Mdirmx fiolyzonas, Afttur polyzonoidrs, 
Aquila W(dilbcT(ji, Circvt'tns pectoralis, \ 
Ccrdnicis rupkoloideHy and Ohiuddiinn 
qjcdatnm. 

Snakes. 

Astur jfolt/zonoides, Ihilco jalctdy Ct read us 
pcctoraJiSy Ihdjo mucidosus. 

Results 

OF Tables A and B. 


[The almost complete absence of the members of apo- 
sematic Coleopterous groups is very marked. In foct, tiie 
whole of the numerous beetles are probably cry])tic, with 
the following exceptions. The species of the Eumolpid 
genus Syagrns is probably distasteful; for it freely exposes 
itself on leaves, where its shiningblack appearance renders 
it conspicuous. It is worth}" of note that the only bird in 
which it was found, }[acrony:c cajicnsis, also ate Reduviid 
bugs. The Phytophagous M((croeoma aurcoviUosa belongs 
to a ])robabIy distasteful group, but it is itself green in 
colour ; it was only eaten by one species. The Hispid 
l^kdyirria is probably distasteful, and here too the only 
species of bird which ate it, Irrisor crytlirorrhynclnis, also ate 
the conspicuous {Aspidomorplia) and 

Pentatomid bugs. The above-named Cassid was also found 
in two other species of bird. The most I'cmarkable exception 
is however the ty])ically-coloured Cantharid, Mylahris 
oculata, only detected in ^[crops natalensis. Ilei’e we 
find the interesting proof that under certain circumstances, 
and with certain enemies, the most marked distasteful 
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or unwholesome qualities accompanied by the most con¬ 
spicuous orange and black aposematic coloration may 
afford no protection. Furthermore, it is of great intei^est 
to observe that the same species of bird was the only 
one in which two conspicuous and almost certainly dis¬ 
tasteful Saturniid moths were found. The Cemthuhv of 
the genera AntJiia, Folyhirma, Piezia^ and Scarites are not 
so remarkable. Scarites is probably nocturnal and entirely 
procryptic, while the defensive secretions of the three 
other genera may be discharged and lost as the result of 
the attacks of an experienced enemy. 

Outside tlie Coleoptera, the number of birds which ate 
Pentatoraid bugs is remarkable (five species), and it 
would be interesting if it were possible to obtain the 
remains and make out the species of these Hemiptern. 
The specialization of enemies to feed upon forms which 
have become excessively abundant through specialization 
in their modes of defence is seen in the two species which 
contained ants, and the three which had eaten scorpions. 
The hairy caterpillars eaten by cuckoos are a similar case ; 
this group of birds being specialized to feed on insects 
which are specially defended against the majority of insect- 
eaters. The fact that Phymatcus morhillosns, a large, 
conspicuous, and strong-smelling locust, had been eaten, is 
also of interest. Solpuya marslialli, in spite of its formid¬ 
able appearance, is quite harmless, with procryptic appear¬ 
ance and habits. The Tables as a whole afford wonderfully 
strong support to the existing theories which explain 
cryptic colouring and instinct as the defence of forms 
which are eagerly sought for as food by numerous enemies, 
and an aiDosematic appearance and mode of life as the 
defence of specially-protected forms only attacked under 
the stress of hunger or by comparatively few specially- 
adapted foes.—E. B. P.] 

12. Kecords of Attacks on Lepidoptera, especially 
Butterflies, ry wild South African Birds. 
(G. A. K, M.) 

[The stimulus which induced Mr. Marshall to collect 
observations on the attacks of birds upon butterflies was 
provided chiefly by the account of the discussion which 
followed Dr. F. A. Dixey’s paper on “Mimetic Attraction'' 
(Trans, Ent. Soc. London, 1897, p. 317; Discussion in 

TRANS. ENT. SOC. LOND. 1902.— PART HI, (NOV.) 24 


